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[57] Abstract: 

PURPOSE: To provide a mutant aspartokinase gene originated from microorganism of 
the genus Corynebacterium. CONSTITUTION: The present invention relates to an 
aspartokinase originated from a bacterial strain of the genus Corynebacterium to be 
used in the fermentative production of amino acid, etc., a DNA fragment coding the 
enzyme, a recombinant DNA containing the DNA fragment and a bacterial strain of the 
genus Corynebacterium containing the recombinant DNA. L- lysine can be produced by 
culturing the microorganism. 
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m&\ r^/K/^co»iM^f)tiT^6 3y 

AVKSHf^a^-K-fSDNAWii-lcBBU 
NA»^4r-&*t-aia*»^DNAlcBBi-5. £e>ic, 



-i- 



h % V 4 IB^T ^ / iftffi^jO 279# § <OThr 

4-Ys*y9W&&nWto\zm*Zfr%7*'*A>Y*'t 
h £ l 6 iE^T ^ y mt¥\<n 30# 9 (DThrgg 

[s?!#* 3 ] ££|$<D£?9#4§- 1 2 Stt^££^l«r 

[if 4 ] £?Q«<D£?IJ«« 1 4 £«0>S££?gfr 

t>(0-CfcSit^ 2 IB^D N AWTo 
l§g*l5 ] 1 4 <0^i" 1 

fifcDNA»w&s*ru »)ai©m 

«J * r ««^TfiB*a*» x.DNA 0 

U d*07^/^ h^r^ £?£fcfc<9L — y ^V&t/L — 

t -r s l - y s^*>»afe 
I hi** 8 ] mm<omm^4wm<Dr * /mm 

*> 5 V* ttfiMS* 4Et7^/ BEE^iJcO 279# g tf)Thr 

I 9 j mmomm^ 6 iBf&<D7 ^ / mm 
& 9 l - y u^^ic j: 5*a*Wft7-f 

[0 0 0 1 1 



l)il:i9U BDNA»^*4tt5aWfttD 

it5:i: 3 L - y ^©W&ttJcBM-*. 

lo 0 0 2 J 

*<ol - y >?^»aitt3 y *iw©»i*©Ai« 
<oflt^(>o^«>5 0 s- (2-r^y^^/w) -v^t 1 

flS48-28078^-, 4^i0S56-6499#) , AECiCit^^^t, 

-tyy, l-7^=?->. L-77-y, L-/^y y 

m<D7* /»«:S*i-53e*» (*S»« : »3708395f- 
^^3825472^*) , DL~a-7?/-t —i3~fn y 

*fi&#a©i»ttSr^-t-L-y^V±««m!l! (4$HDB50 
-53588^-. ^^8850-31093^. ^^Bg52-102498^-, » 
^8353-9394^-. ^09 6353-86089-^, ft 580855-9783^ , 
^5flBg55-9759^-, 4#§SBg56-32995-^, If $8856-39778 
^\ »4>Bg53-43591-©-, #^Bg53-1833^-) , -Y / -> F 

0355-9784-^, #PI0356-8692-)§-) , 7fr**\£n>\?l'Wt 

*^m4 < t:^±(Dia^{c^ Lr«att*^-t l - u ^ > 

*S**t* (4#§8BS55-9783-^-. #§88853-86090^) , 
^JI^M^ (#Htt«FtfW»333455-IW 0 

10 0 0 3] 5tf?Km^li^m^^^-^ 

78765^#Rg) o 

10004]-^, ^i/tr^^xy ^iw=»y^ 

(*H«fK«»38e980*#H) , IfiWi#^»A 
(#BB¥2-20779i«-«) *58I^SttT*JI9, rtie> 
^s^^^i t^fc l - * (i l — r y n >r 

**«»rt©»rffl±*5SB^*nr^5 (^1^^3763 

%^-, &T/m392l45^#^) 0 L-y^>^M 

WjE&tcggL-t^ ^^-^7^5: KtcL-y^v^ 

m («BBHiS56-ie0997^iif*5fc5) frhZtK 
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^7^^ Kfc UX»»$-fr6r.ir*S^TWiV^ (Crem 
er, J. et al; Applied and Environmental Microbiolog 
y.June I99l,p. 1746-1752#&) o 
[0 0 0 5] 

<C»*"C*> 3 A K £ L - 9 i? >R& L - * U^- v(c J: 
[0006] 

3!)*/^f !) *AfU«J:&&JIS!AKite* 
fc6 1 ^WtE^lJft* 4 S y SfiB^jO 279# @ COThr 

-efo*? l- y s^xtfL-x i/t^yia^ffiWi7 
Y - k/< * * a«s jwwicjm* $ tt* r * ^ h 

NAKffr-efcS. *fc*MMitt, fi^l*<Ofi^l#»6 
m<0 30#B<DThr!R*36S Ala£X»d»0»ttT $ / 

3 y^^ y ^a 

3 11^7!)^ 



R*3-K-r*DNAW,B--Cfc5 0 *P>«c*H3BW«t. 
±EDNAKfr«r^#U ay*/^f y^AJ»w»4 

n«7^ 2-2 0«fc± 

#U ^o7^y<;vKt- fi^L-D ^V&tfL 
- * ^ J; >f - ps* y * 3 1 ^ 

ft L - y J: £ 7 >f - y * jMtttlc 

[0007] *36«(c:v^ 5 ^ y *'<^ ^ y 0 J*m<o'&%. 

T-f/'^^ry^P (Bargeys Manual of Determ 
inative Bacteriology) gS8fig599H (1974) (C^|g$ix 

A JR JHB« 4: LT tt^ * nfc ^ f * /< * ^ y * A JRttS £ 
[0 0 08] 3y*/<^xy!>AJR (^l/^^D 1 ? 



3y*^7i»^A - y y 

^^-y-^y^ 

7^-77-f7A 



3y*^7 y !7A 

^utr^^y y 
7i/^7 y »7A 

yi/^7U ^A 

ype/N'^^y ^A 
^ ^da^ 7 y ^7 a 



ATCC 


1 3 8 7 0 


ATCC 


1 5 8 0 6 


ATCC 


1 5 9 9 1 


ATCC 


1 3 0 3 2, 




1 3 0 6 0 


ATCC 


1 4 0 2 0 


ATCC 


1 3 8 6 9 


ATCC 


1 5 9 9 0 


ATCC 


1 7 9 6 5 


ATCC 


1 4 0 6 6 


ATCC 


1 4 0 6 8 


ATCC 


1 3 8 2 5 


ATCC 


1 3 8 2 6 


ATCC 


1 9 2 4 0 


ATCC 


1 5 3 5 4 



[0 0 0 9] ^JBWOay*'**^ £AJR C/^KV< 
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[0 0 1 01 A K3»€HF-«:«tfDNAWf 

-vie j: < - V'< v t mmtmwmzmm 

$ttfcAKag^Sr-artfDNA»f^Sr«#-*-$lctt, A 

fli*Ltf. m%<D&mtmm. fear* - 

;<7vV-Nf -^>d-N-- hpym^ (NT 

G) *©SB*»te3a«r*Lfc«BftW©+ift»6>ft»-t"5r 
*#-0#$. AKfSttOKStt, Miyajima,R et al;The 
Journal of Biochemistry (1968)63(2), 139-148ICIB& 

[0 0 1 1 J AKa6^S:^tPDNAKfrO«^1lt t 

fU ?A • V7r — * >9J») ^£tfcATCC13869& 
lMTCei3869l* i 9 **«t3l|c: J: 0 Jxfc L - y ^ 
>£glgAJ3463 (FERMP-1987) U 
fc6 0 rixf?o*©!ISrfefl£DNAJ:9IPiaAKae 

K-t-*»e* (siT**S!AK»e^tiB 

(1) pAM 330 

(2) pHM 15 19 

(3) pAJ 655 

(4) pAJ 6 1 1 

(5) p A J 18 4 4 

(6) pCG 1 

(7) pCG 2 

(8) pCG 4 

(9) p CG 11 

loois] ^*-©HiStt % SMEDNAfc-aBfr-e 
[0 0 16] ^*-(*. ftftflcJte^^WKUfcHic 

m^bthit«mmm\cx^9Wf^ti % *fci*ftfe#DN 

A#JBr7 KftlWTOf Sttfc-^ * -©-t*x«x 

*:SN**L«>-C. owc<^*-tJfefe#DNA77*' 

[0 0 17] £(0j:5fcLT»*>ftfc* jfefe^DNAi: 
^ * - 1 AS5ie S tlfc»**xD N A £ a y x 

y i>Aa*iHM^«-rss*M^»A"<-sicj4, y 

tT • 3DK-1 2ICOt^T«&$*tT^5«3te (Hand 
el, If. and Higa, A. , J. Mol. , Biol. , 53, 159(1970) $&fttt 



[0 0 12] A K&fc^£¥&^ 3!;*^ 
ry ^A«j»aS©AKjBfi : f-4:WUT^a«!J:0, £T 
ft&#ite^«:*aiU (#Jxl* H.Saito and K.Miura B 
iochem.Biophys.Acta 72,619, (1963)0>;Wfe*Stt#-e# 
a e ) % rn*a^4MIIR»ilft?«IWf-i-5o ov>T\ =* 

^y «>Ajioa^»fl5AK^a***«:*ft(e«*u 

AK^*SttSr*#-f-Stcv^ofcfll«s«:*)iU, 
^*iJ:9AK*e^Sr»(t-et«. AK4c«**»o« 
iSeAKISttfc«t5 L - U i^^L - ^ 

* *ifc**K<OS»*«fe t P&M LT*T 

[0 0 13] Jftft#3te^*«WH-6fc«)l^ «»fSlS 

[0014] ^ictM^tiH^^^^ ^y 



5 8~6 7 6 9 9< 
58-7 7 8 9 5^ 
58-19290 01 

H3 ± 

57- 13450 01 

58- 35197 
57-18379 9&M 

m ± 

S&iC (Duncan, C. H. , Wilson, C. A. and Young, F. E. , Gen 
e, 1, 153(1977)) jtWS^DN A«r*<)a*#5«iCit3« 

g£® *5 J; Ko^T#bJXTI^5*fc. (Chang, S. an 
d Choen, S. N. , Molec. Gen. , Genet. , 168. Ill (1979) ;Bibb, 
M. J. , Ward, J. M. and Hopwood, 0. A. , Nature, 274, 398 (197 
8) ;Hinnen, A. , Hicks, J. B. and Fink, G. R. , Proc. Natl. Aca 
d.Sci. USA, 75 1929(1978)) . DNAS**Sr, 
^DNA^Sat-^Oi^tf^n h-Jy* b*tLteX7=^ 
v?yx HCUT|ft*Sk*.DNA«rDNAS»MlC»A 

[00181 h^7^ hft-Cii±facO^<f-/u^ * X 
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77 V X£.&^XfcmZfrXV*Z%&^h%toft^&X. 
*r»$£fc*S-0*-5U 4*HW5 7-1 8 3 7 9 9 {CgE 

&«>f *V £ COPTIC D N A £ t *) *j5fe £ 

«*jffl-c*5. rfy^k^y 3-^*fcwt^y 

/UT W =i — /KOft "9 (C . # /l/ # 3r ^ fvl'-fe /U n — ^ , 
✓<tt) fc^<0«$i)DlcJ:oTDNAtf>£ fJi&*Srffiit$-fr 

tcLX&®£;HfcSfc&ftDNA<fc!?PCR (polymerase ch 
ain reaction ; White, T.J. et al_ ;Trends Genet. 5, 18 
5(1989)#J$) tcJz^AKae^SriiSi-SCtfcio 

5 V *tt-tt»*£a*-f 6 D N A - S£l£> 

Wctf£itt®LfcJ££lCtt, SDNAWfr*:/?.^- 
<h UT^SI*S:^tpDNA*rfrS:a&7-7-f^7!>-J: 

^Ktt, BEDNAWr)4-Srr^n-^yyufBaiacft(c«U 
fcm. ittco^y K£#9tij1-r£KJ;oXAK£fc?- 
££#^5DNABfrtf£Ei|XX££ < > 
[0 0 2 0] DNA/7>f^i LTtt, fflz.tf^ ^y 
^/^rU!>^* tfjU9*$>J± (Corynebacteriuro glut 
amicum) (C:fc^X]£&<!:#oX^$£#i (Molecular Mi 
crobiology(1991)5<5), 1197-1204, Mo 1. Gen. Genet. (199 
0)224,317-324#^) fcSKLX, AKSteiP&a- K 
r*Jfcl643bp<^«&iMi*f''«<* 5' -TCGCGAAGTAGCACC 
TGTCACTT-3' £ 5' -ACGGAATTCAATCTTACGGCC-3' £ ^ 5 ffi^ij 
6023nier^:O t 2lDier^-*^DNA^^:jgX$>6o DNA 
(D-£j£l*Applied BiosysteTOtiADNA^jAKmodel 38 
0B£tt#U *^$7;^ KffiSr/BV^X (Tetrahedro 
n Letters(l98l),22,l859#J8i) 1&m\Z&<DX&&V% 
PCRRiBtt, (80 Wmky—^jisy-j ?y 

- PJ2000£!£^\ TaqDNA^y * 7— -t?$r/fll\ 
#ic J: 0***Hfc*ft(c«oXtT5 - <t#X# 6„ 
[0 0 2 1] *«SJxfcAK3te^-»±, ±ELfcJ:5fc 

[0 0 2 2] !)^>«r±«-t-Sfc*lc, IRWSttfcAK 

y^^ry ^ar^a^s 
DNA©a«iBj&t**iiAKae^«(6u, *a*& 

X.DN A^a* BTlSBt? A KH-*fe<D*8S&as TO 

7y>^«7^h7r^^^) ^££!8:Xfc£Ajl2 



036& (FERM-P7559) X&5„ 
[0 0 2 3]^±(O^W#U, L-y^X^t/L 

«ft*« X.DN A 5 «ME»**** 

[00 24] ftffl-T 5 L - y ^>±Kffl<o#«rt:, A* 

[0 0 2 5] MlRS^ LXte, ^3-^, 7?h- 

[0 0 2 6] S*aU:LXHt, «Mr A, 
tv^-^a, y ^r^-^^^Sir^-!) 

[0 0 2 7J *«****agfcLXtt, ^5>B1, 

l y fcii»«3i*^**aE 
cx, y>s*#y?A, igv^->^, 

[0028] JS*tt»ftW*frT-C 16-72 mmtk 

tz<d&±<. ^#ia^fi3 0t;-4 s'Cic, ^a^ P 
;m<?>&mm%-c *>&&®mm, 

[0 0 2 9] 

[0030] (njfefi«j 1 aki&t 

oM^'J^ry ^a^^7^5: KoffM) ny 

^^^y #a . ytvz^iik {-fisv^fy- y £A . 

7^ h77"^y^A) 0^KATCC13869flc. StZ-tiX 

3463 (FERMP-1987) s tl3^&^C^^V^, ?fefe^DNA$:^ffi[ 
Lfc 0 ifefi^DNAJ: 9 PGR (polymerase chain reactio 
n ; White, T. J. et al .Trends Genet. 5, 185 (1989) # 
M) ti9 AKite^WWtfc. litKcfflv^DNA-/ 

7>f^-tt3!)*/^fy £A * ^/U^**Afc*5V^X 
gE^l<t^oXt^K^J (Molecular Microbiology (1991) 
5(5), 1197-1204, Mol. Gen. Genet. (1990)224, 317-324^ 
M) *«lcLTAK3Be^F«:=*-K-rSJKil643bp©«J« 
^^4g-T^<, 5* -TCGCGAAGTAGCACCTGTCACTT-3' (ffi&J 
#-9-15) ^5' -ACGGAATTCAATCTTACGGCC-3' (ga?lj#-^ 
16) ffi^i<7>23merS.TJf2lmer<0— NA^ 
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J&Lfco D N A CD-cM^tteAppl i ed Biosystems&§*DN A 
GlUm model 380B£M£fflU KftSrffi 
t^T (Tetrahedron Letters (1981), 22, 1859#J8) 
iCfto-O&fijcLfco PCRRl&tt, <#) ISDN A 

-fr— *vi*f>f ^ y— PJ2000§J$:#l\ TaqDNA/K II ^ y 

^«««:»fto*:. *«Lfcl643kb©aem>i-Srr;tf 

«*) 90 StfEcoRI (Sigg (») S) KTffllrL 
fc„ atfi^F-»^©^n->ft^^^-|cM:pHSG399 (T 
akeshita, S et al; Gene (1987), Sh 63-74#J8) SrJfll^ 
ft 0 pHSG399Sr^^^Smal (£ig£ (*) fi) 
*R*»EcoRHCT«)»fL, »«UfcAK«C^»>rt 
*«Lfc 0 DNAO«NKttDNA7-fy">3>^y h 

J: 9«**ixfcAKie^©S«**i^7^ 5 K 
*ft«Lfc. »^l*T?*>SATCC13869**«>AKaie j F' 
*fl-T5^7^ 5 K£p399AKY, L — U y±SB"CS> 
6AJ3463fe5fecOAKit^ : £: ; t1 _ ^^7X^ K$p399AK 

[00 3 1 ] p399AKY, P 399AK9iC, ^riX^ft^ V 

#£t>ODNABrtf (gJLTCoryne.-ori^iet-) Sr»A 
U ny^rU ■>AJR*BjS«|>-ci#«H'5r«*AK 
ae^SrfMKLfc^** K*fERLfc. Coryne.-ori 

xsk^**-!** v^<ojMitea 5 ;foao pa 

Jl844(4$&88858-216199#Bfi) pHSG298(S. Takeshi ta 
et al : Gene 61, 63-74 (1987) $J&) frbs fr&^V-f h 
!V<5 ^-pHK4S:Sf^U7t c pAJ1844£#JRBg*iHSau3AI 
"O»5«0* L , MRf»»BanHI-C%±9)W LfcpHSG298 i: 

A) AJ12036(FERM-P7559)(C^®$S^L^ o ^®$H&<0 
*tfett. *ft^*fc(#H¥2-2a779i#iH) Srfflvrfc. 
^WE*#«>a«tt, ;&^W^25*g/ml£^tfM-CM 
2G^ U— b (^OVa— *5g. # y h ^10g, 81$:^** 
lOg. NaC15g t ^->0. 2g. SS^lSgSrlfcJclHC* 
tf. P H7.2) ICT^to/Co M!£M*^^7^^ K«rW 

fc 0 z<o7yx* ^>*y tr-^yh 

[0 0 3 2] pHK4*rfflfBlflXKpnI (ttc) 9!) IC 



Blunting kit (£iS5g (*> m £JBl\ *t3£$ftfcjfr 

(*» SO «8*U pHK4J:!9Coryne.- 
oria»<ODNAWf ^SrBanHI o>WZ X <fc o T 9 

W£*x6^&£bfc 0 ^(0^7^^ KSrBaaHHCJ:9«J 
8rU 4C-fcCtoryne.-oriDNAWfl-*raC<BanHHcr 
iiO#rLjtp399AKY, p399AK9(JLtftt U =>y^f y^> 
AJRJla«i|it?S»«SI»riB"C^oAK»e^«r«tP^7 
K4rff»Lfc. p399AKY&5fc<0?r£liAKitfc^$: 
^ts77*!L K*p399AKVBtA* U p399AK9S*0* 
SfflAKite^^tf ^ K&p399AK9B£A* t 
fc B p399AK9B, p399AKYBWft0i8&fr@ 1 iC^T* =» !> 

'J £A • >f}V9%i3j* (yi/^r'J^- 
7^h77^^^) »^ffi«E-C*)5AJ12036* (FER 
M-P7559) K^X; Kp399AK9B$aVA Life 

*AJ12G91MU af€#*(FERM-P12918)*SW^*niiK« 

[0 0 3 3] (H*£0!I2 ay^fDJA-W 

$ ^ao^Sa K»OTE»S! A K*e^©«a6iE^I<o 
»S) S^SAKae^t^tf^^^^ Kp399AKY2lOf 
**aiAKae^*^tf ^7 ^ ^ Kp399AK9«:W» 
»^fflR0^8C*S!AKafi^©*«E^J(0*S«:fi ; <Co 
fc. **fi^l©»*«t*V?tf-?>©*ife (F.Sanger et 
al :Proc. Natl. Acad. Sci. 74, 5463(1977) ft IC 
<to^ 0 p399AKYlC3— KSHXV^If^fflAKae-? 

<D%mm\\zmm<D&mm^ \ \^ P 399ak9ic=i- k 
$nrv^fe*a!AKae^©«*E^isriE3»«<oia3f9 
#^-2trie^ 0 aejiaAKae^fw^aAKttt:^ 

10 5 l#SOG^A(CK{bLTV^^V^? 1^<D3E 
^O^^-rSo AKl^li, f^I-ODNA^tCa, 

X=*- K$JxTV*6^ fcASJfflbJxXV^AS (Kalinowsk 
i,Jct al_;Holecular Microbiology (1991) 5 (5), 1197-120 
4#IHD , WA^MLT*a^t)(^-^DNA 

7 u» A-e ^- K $ tLT t %X btt^o 
[0 0 3 4] DNA*»EWJ:9*S*tt-5lf^a[AK 

EJIJ»* 5 D N ASE^J bT*/ mBM*W*K 

^^^.s/ hot-^yy-^^y^wAHofi 

[0 0 3 5] ^*CDNA««E?IIJ:»l*3£*nS** 
iAKIfifWat^^ h©T$yfiftE^lJ*E?IJ» 

*<OE^)#«-6fc^i-. DNAE^JirT^y^E^J^ 
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[0 0 3 6] #t^=yhifc, HttaFVKG 

[0037] sum 3 =iy^fy>A.^ 

xJJ - C/vtV^^y £A • 7? b 

0££ft'?£>£AJl2a36ttc (FERM-P755 
9) IcrngMAK^yAK Kp399AKYBJttK^^AK7' 



/^f!J!>A'7^f77-^^A) AJ1203&HU ^ 
^§[AK^y^5 K*fiH#+3AJ12690#*5j:t* KA 
lAK/7^5 K£rfttt1~SAJ12691(Fm-P12918)tt4> 

tCfte-pfc {Miyajima,R et al;The Journal of Biochemi 
stry(1968)63(2),139-148#/8) 0 ilfC^filCAK 
~fy^% K»AKJ;0 AKOJfcffi&M&l 0-1 Sf&fcl 
ii^LTV^-fc. A K:/7*S K^A^i- 

^y • tftv^^xj* &\s\*wtVVj** 79 
b7r^^A) R£««sAJl2a36Bu 2WM&*Uc» 
MAK^^^ KfcflW*13rfcAJ12690He, fllA 
K^y^^ K*^**fcAJ12691*©B|{(c«»«©r 

^vph^r^— ^it^fe &i*eoL-y>>y&tfL- 

[0 0 3 8 J 

1*1] 



18 ft 


AKifcffitt (nU/tg protein) 
M&M +lmM L-Lys,+lfflM L-thr 


A J 1 203 6 
A Jl 2690 
AJ12691 


19.0 2.6 
235. 3 34.5 
210.5 145.3 



10 0 3 9] B&KAJ12036, KSAK/7^5 K« 
J#4*AJ12690* MIAK^^^: KftttttAJ12691(FER 
M-Pl29i8)©!li?>'^il6«r«aBM5Ufc. KHtfMflitt 
y WSMMimWA'a— *100g, (NH 4 ) 2 S0 4 55g,KH 2 P0 4 l 
ftMgS0 4 -7I^01g 1 *S«filKlD*»<Wb r Slftj 50ml, Fe 
S0 4 -7H 2 010nftlb]S0 4 '4H 2 0 lOmg, ^ ^ ^ Xgfcr $ K5m* 
^U^aC0 3 50g^fekll(C^tf 0 pH8.0 )|C««U 31.5 

sak7*7^^ k«a#k «fc *>, l - y ^y &mm&m 



7^; Kfi&Jf^y^^S K^H^JWt4^-*--T?<fe^ 
oo%£&£rCj&v^7;*5; Ko3cj£&£^ Lfc 

8ajl2036#U ^tlW4lAK/7^^ KSrflH* 
£*fcAJ126908e, ^HIAKT 8 ^^? K£r«ftS<tirfcA 

ji269itiec9 l - y &y (omm±mm. Rtmm»Tm<D 

[0 04 0] 
W21 
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Lys#aS (g/1) 






AJ12036 


0 






AJ12690 


2 


100 




A J 1269 1 


25 


98 





fi y* — 9 % L 

[00 4 1] (HlfetfH ny^/<^fyr)A. W 
S*A©»£fflAKftl«MfiAK©BMMIOT AKO 

»*ffitt*w^, MM-aic**!). i&itbnw 

- 3y©AK^«* Gifl06Ml iJfll^fc (Bo 
y f E and Patte, J.C., J. Bacterid. 112, 84-92 (197 
2), Theze, J. et al., J. Bacterid. 1T7, 133-143 (1 
974)) 0 ay^?y !>Aj|Ui>a^ttAK^a*d59l 

£>AKiS£^tt pHSG399 ±<D lac T'n*— T»{C 

iiteSJxrv^fca!)* ^>^y tr • = y ■fr-cs&a^rfiB 

[0 0 4 2] m-f Gif 106M1 grSfefttt 1 VfPM L£ p39 
9AKY, P 399AK9 -CJIMHEJftU JBJlTJC^+*^#* M9 

!J Alii£0AK^'>x >) tr • = y] 

»^*ife M9 

A 20XM9 (g/L) 
Na2HP0 4 12H 2 0 303 
KH 2 P0 4 60 
NaCl 10 
NH 4 C1 20 
B 1M MgS0 4 
C 50% Glucose 
D lg/L Thiamine 

U A : B : C : D : *=5:ai:l:0. 1:95 

[0043] m^xz<om»^ommmihmmifMm 



[0044] AKvmmm&zmfe-tzfa 

2s ^u*=v^«t5Bft»tt, 100% AWfcSti, 

Z tfrfrfaitt ( KiM 0. 4mH — 5.0mM ) . 
[0 0 4 5] (HJ£taj5 a!)*A^f!I^A'^ 
^*A<oia*»H®AK3te-T-«>f^«) HttM4j:9X 

[0 0 4 6] a**»fflAK»fi^Of^a!*j5fet UT 
279 Ala^Thr) ZttKDT * S m^&1~Z>Z t |C Lfc 0 

t2PCR$r^V^^&(Higuchi,R.,61 f in PCR technolo 
gy (Erlich,H.A. Eds. .Stockton press (l 989))), 77" 
^&ffll>$£j£(Kraioer,V. and Frits, H. J. Meth. in En 
zymol.,154.350(l987);Kunkel,T.A. etah.Meth. in E 
nzymol. , 1 54, 367 (1987) ) & Jf ftS $. 

[0047] mmc£^xmA~rzT*;m<DmmtL 
j: •) &m u 1> o 8 m <Ar g , a sp , c ys , Ph 

e, Pro, Ser, Tyr, Val) &SA/£. 0£^£tf)T * / gfc 

[0048] 
1*3] 
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y^7-^-Cr*( ori *»Aib; 






P399AKY (p399AKYB) 


Thr 


279 Ala 


GCT 




Thr 


A*CT 


P399AK9 (p399AK9B) 


Arg 


279 Ala 


GCT 


-> 


Arg 


C*G*T 


p399AKAR (p399AKARB) 


Asp 


279 Ala 


GCT 


-> 


Asp 


GA*T 


P399AKAD 


Cys 


279 Ala 


GCT 


-> 


Cys 


T*G*T 


P399AKAC (p399AKACB) 


Phe 


279 Ala 


GCT 


-> 


Phe 


T*T*T 


P399AKAF (p399AKAFB) 


Pro 


™Ala 


GCT 


-» 


Pro 


C*CT 


p399AKAP (p399AKAPB) 


Ser 


279 Ala 


GCT 


-> 


Ser 


T*CT 


P399AKAS (p399AKASB) 


Tyr 


279 Ala 


GCT 


-» 


Tyr 


T*A*T 


p399AKAY (p399AKAYB) 


Val 


^Ab 


GCT 


-> 


Val 


GT*T 


P399AKAV (p399AKAVB) 



[0 0 4 9] **<DWA#tt* LTWU 2S*i6S»A*H 

K>iCfit^Lfc23merO^DNA8S^^t(Arg 
Affl^DN Art5' -GCCAGGCGAG CGT GCCAAGGTTT-3' : 
S^W* 17, Asp ?£Affi^J&D N A 115' -GCCAGGCGAG 
GAT GCCAAGGTTT-3' : E^J#^1 8, Cys ^A/B^ 
D N A fi5' -GCCAGGCGAG TGT GCCAAGGTTT-3' : gd^J#^ 
19. Phe MMDN A 135' -GCCAGGCGAG TTT GCC 
AAGGTTT-3' : gfi^J#^" 2 0, Pro ^A/B^D N AH 
5* -GCCAGGCGAG CCT GCCAAGGTTT-3' : gE^J#^-2 1 , Se 
r £AJB^j£DNAf*5' -GCCAGGCGAG TCT GCCAAGGTTT- 
3' : 2 2, Tyr ^A/B^D N A fct5' -GCCAGG 

CGAG TAT GCCAAGGTTT-3* : E5lJ#-§r 2 3, Val MXJ% 
N A ii5' -GCCAGGCGAG GTT GCCAAGGTTT-3' : ffi^IJ 

3mer -*«DNA«r^«Lfc. fc t *f*Arg^££a|A 
t5i^, 5' -GCCAGGCGAG CGT GCCAAGGTTT-3' 



6<Di^*^*-*#DNAfc:/7>f^-fcU p399 

aXM&MRWX (Nael-Avall) £/flV^C«) 0 W U P 3 
99AKY <0ttMi»tt*B«Lfc. IH»Ufc«*lCO^Ttt 
J6*IWI©a»Srfirofc 0 
[0 0 5 0] (3Ufefc)6 **S!AKa«^8|i(0»* 

«wf) **«4^igti<o*tefcj:!j, Gifio6ui znm 

0l5^bn/c«^AKS^^W7^^ K8 
-jfz Q &4lZ})*?> 5mM. ^ 5mM, y v>> 5mM 

[005 1] 
»4] 





Jtgt4(mll/mg protein) 


5mM Lys(%) 


5mM Thr(%) 


5mM Lys+TM%) 


mm 

Thr 


15.3 
12.9 


423 
47.0 


62.3 
1035 


92 
50.4 


Pro 


2.8 


765 


126.9 


103.8 


Cys 
Ser 


15.4 
8.2 


56.3 
52.6 


108.1 
131.6 


17.0 
18.4 


Val 
Arg 


21.8 
7.6 


51.1 
40.6 


98.3 
107.2 


52.3 
473 


Tyr 
Phe 


14.4 
18.7 


14.4 
12.1 


103.6 
103.0 


19.4 
182 










*0 fr3Fa> 



[0 0 



Val &£#A£II8:, Arg ftS*AXftttd**>*. Cys 
»*»ASe*». Ser «*i»A«IM*ttP^v¥»Offi 
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Phe ££&$A£JH*. Tyr £I£»AXJM*<D !> 

®<Dmm\m£m£*) h&itztift,, Pro tta&tfi&tc 
(^^aoiKi i/5 ) , y 5^v«>*ifcia»(*B 

(120% £t±) . *0fc&tt3m»fcffift;*;h, 

/to 

[0 0 5 3] &mM£jL^TX'Ztimm<DM&<0$:l£ 

tt»£SAK«Dj£tt*S*& 80% 55t; 1.5 

®fcVft 0 Cys SXWAKAtt. Thr «S»AK*». 
Phe aS«A«**, Tyr »X«AX««. Val 2Sg?£ 

Aae«*i±»^a!j:9t>K«tt3iSiii<, *-ct>*t>£jfe 



[00 54] (HJ£#|7 3U^7!l!)A.W 
^*>»*) ^ife#j3 t^lcny^^ry * ^ 

*^7JA (^U^f!J !>A-7^h77^y^ 
A) 3 AJ1203&& (FERM-P7559) |C^3C:^ 

#fco^TAK«tt£MfeLfc. «5{^-»"J: 9 IcJtiS 
tttt^^20-80f&(Ci§7CL^ y^v, ^u-^-nv 

W*iCj:516|||a»V^-fiHC*3l^rt> Thr 

[0 0 5 5] 
U&5] 



#1*93021 0BOAK 





ifcnStt(mU/mg protein) 


5mM Lys(%) 


5mM Thr(%) 


2mM Lys+Thr(%) 


AJ12636 


5.6 


52.0 


87.6 


7.0 




316.4 


52.7 


86.8 


6.2 


Thr 


3744 


58.7 


109.1 


78.3 


Arg 


197.4 


41.4 


106.8 


58.6 


Cys 


287.0 


66.5 


135.7 


60.6 


Phe 


447.7 


14.6 


105.0 


32.4 


Pro 


125.0 


77.5 


123.2 


85.2 


Ser 


406.8 


55.0 


114.4 


37.0 


Tyr 


425.6 


16.1 


104.8 


322 


Val 


448.9 


60.5 


103.5 


755 



fi±LTV**r «MC Cys £&g?gA£& 

Ser 3»aWA*JM*£t^<OSa-etttt 25g/l<7>i*5^ 

[0 0 5 7] 
[*6] 





Lys-HCI(g/l) 






0.00 


100 


Thr 


24.25 


100 


Arg 


24.56 


100 


Cys 


13.41 


100 


Phe 


25.14 


100 


Pro 


25.11 


100 


Ser 


5.72 


100 


Tyr 


25.12 


100 


Val 


25.02 


100 



[%9!4>3M] 7*HT/^7!)!)A'7^b77^^> 
(CUT 279 ft* fcl*E*«-£ 5 <DX 5 J gfc#-§-lC LT 

3 0 ftco Ala £®H*r * y »£A*©t * / flft(c»i:$ 
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ZtlttAK&W&Lfro mc Pro tZ%{tmtZ>Zt\C 
ttWUfc. I^SPteSr VaK Tyi\ Phe C £ 

Vilt. 
[0 0 5 9] 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 
GGAAACGCAC GCATTGTTGA CGTCACACCG 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC 
TCCAAGATTT TGGTGCTGOG CAGTGTTGAA 
GTACGaCGT CTTATAGTAA TGATCCCGGC 
CCTGTGGAAG AAGCAGTCCT TACCGGTGTC 
GTTCTGGGTA TTTCCGATAA GCCAGGCGAG 
GCAGAAATCA ACATTGACAT GGTTCTGCAG 
GACATCACGT TCACCTGCCC TCGCGCTGAC 
CTTCAGGTTC AGGGCAACTG GACCAATGTG 
CTCGTGGGTG CTGGCATGAA GTCTCACCCA 
CGCGATGTCA ACGTGAACAT CGAATTGATT 
ATCCGTGAAG ATGATCTGGA TGCTGCTGCA 
GGCGAAGACG AAGCCGTCGT TTATGCAGGC 
TTACAATGAC CACCATCGCA GTTGTTGGTG 
CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG 
CCGCAGGCCG TAAGATTGAA TTC 

&Mtt : 2 
E?'J<0fi£ : 1643 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 



: 1 

: 1643 

mm® : mm 
m<o& : 

mWmm : genomic DNA 



: Wj&MCorynebacterium glutami 

cum) 

: ATCC 13869 



AAATATTAAA 


TCGAATATCA 


ATATACGGTC 


60 


ACGCATCCGC 


TAAAGCCCCA 


GGAACCCTGT 


120 


GACACAGTTT 


ATAAAGGTAG 


AGTTGAGCGG 


180 


ACAAAGGTGG 


COCTGGTOGT 


ACAGAAATAT 


240 


ATTAGAAACG 


TCGCTGAACG 


GATCGTTGCC 


300 


GTCTGCTCCG 


CAATGGGAGA 


CACCACGGAT 


360 


CCCGTTCCGC 


CAGCTCGTGA 


AATGGATATG 


420 


GCTCTCGTCG 


CCATGGCTAT 


TGAGTCCCTT 


480 


CAGGCTGGTG 


TGCTCACCAC 


CGAGCGCCAC 


540 


GGTCGTGTGC 


GTGAAGCACT 


CGATGAGGGC 


600 


GTTAATAAAG 


AAACCCGCGA 


TGTCACCACG 


660 


GTTGCGTTGG 


CAGCTGCTTT 


GAACGCTGAT 


720 


GTGTATACCG 


CTGACCCGCG 


catcgttcct 


780 


GAAGAAATGC 


TGGAACTTGC 


TGCTGTTGGC 


840 


TACGCTCGTG 


CATTCAATGT 


GCCACTTCGC 


900 


ACTTTGATTG 


CCGGCTCTAT 


GGAGGATATT 


960 


GCAACCGACA 


AGTCCGAAGC 


CAAAGTAACC 


1020 


GCTGCCAAGG 


TTTTCCGTGC 


GTTGGCTGAT 


1080 


AACGTCTCCT 


CTGTGGAAGA 


CGGCACCACC 


1140 


GGACGCCGTG 


CGATGGAGAT 


CTTGAAGAAG 


1200 


CTTTACGACG 


ACCAGGTCGG 


CAAAGTCTCC 


1260 


GGTGTTACCG 


CAGAGTTCAT 


GGAAGCTCTG 


1320 


TCCACCTCTG 


AGATCCGCAT 


TTCCGTGCTG 


1380 


CGTGCATTGC 


ATGAGCAGTT 


CCAGCTGGGC 


1440 


ACCGGACGCT 


AAAGTTTTAA 


AGGAGTAGTT 


1500 


CAACCGGCCA 


GGTCGGCCAG 


GTTATGCGCA 


1560 


ACACTGTTCG 


TTTCTTTGCT 


TCCCCGCGTT 


1620 
1643 



E^lWli : genomic DNA 



£M)4t : a$V *tJ$W ^;iA(Corynebacterium glutami 
cum) 

fcfcfe : AJ3463 

AAATATTAAA TCGAATATCA ATATACGGTC 60 

ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 
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E?*J#-8- : 3 
&W<D&£ : 421 

mwmm : k 



CCCGGTTCCT CCCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 

ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 

GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 

CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 

GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA rGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 

CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 1020 

GTTCTGGGTA TTTCCGATAA GCCAGGCGAG ACTGCCAAGG TTTTCCGTGC GTTGGCTGAT 1080 

GCAGAAATCA ACATTGACAT GGTTCTGCAG AACGTCTCCT CTGTGGAAGA CGGCACCACC 1140 

GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 1200 

CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 1260 

CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 1320 

CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATCCGCAT TTCCGTGCTG 1380 

ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 1440 

GGCGAAGACG AAGCCGTCGT TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 1500 

TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG GTTATGCGCA 1560 

CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGCGTT 1620 

CCGCAGGCCG TAAGATTGAA TTC 1643 

mm 



: a 5**' £H!)W'.W;&A(Corynebacteriuin glutami 

cum) 

: ATCC13869 





























Met 


Ala 


Leu 


Val 


Val 


Gin 


Lys 


Tyr Gly Gly 


Ser 


Ser 


Leu 


Glu Ser Ala 


16 


Glu 


Arg 


He 


Arg 


Asn 


Val 


Ala 


Glu Arg He 


Val 


Ala 


Thr 


Lys Lys Ala 


32 


Gly 


Asn 


Asp 


Val 


Val 


Val 


Val 


Cys Ser Ala 


Met 


GJy 


Asp 


Thr Thr Asp 


48 


Glu 


Leu 


Leu 


Glu 


Leu 


Ala 


Ala 


Ala Val Asn 


Pro 


Val 


Pro 


Pro Ala Arg 


64 


Glu 


Met 


Asp 


Met 


Leu 


Leu 


Thr 


Ala Gly Glu 


Arg 


He 


Ser 


Asn Ala Leu 


80 


Val 


Ala 


Met 


Ala 


He 


Glu 


Ser 


Leu Gly Ala 


Glu 


Ala 


Gin 


Ser Phe Thr 


96 


Gly 


Ser 


Gin 


Ala 


Gly 


Val 


Leu 


Thr Thr Glu 


Arg 


His 


Gly 


Asn Ala Arg 


112 


He 


Val 


Asp 


Val 


Thr 


Pro 


Gly 


Arg Val Arg 


Glu 


Ala 


Leu 


Asp Glu Gly 


128 


Lys 


lie 


Cys 


He 


Val 


Ala 


Gly 


Phe Gin Gly 


Val 


Asn 


Lys 


Glu Thr Arg 


144 


Asp 


Val 


Thr 


Thr 


Leu 


Gly 


Arg 


Gly Gly Ser 


Asp 


Thr 


Thr 


Ala Val Ala 


160 


Leu 


Ala 


Ala 


Ala 


Leu 


Asn 


Ala 


Asp Val Cys 


Glu 


He 


Tyr 


Ser Asp Val 


176 


Asp 


Gly 


Val 


Tyr 


Thr 


Ala 


Asp 


Pro Arg lie 


Val 


Pro 


Asn 


Ala Gin Lys 


192 


Leu 


Glu 


Lys 


Leu 


Ser 


Phe 


Glu 


Glu Met Leu 


Glu 


Leu 


Ala 


Ala Val Gly 


208 


Ser 


Lys 


He 


Leu 


Val 


Leu 


Arg 


Ser Val Glu 


Tyr 


Ala 


Arg 


Ala Phe Asn 


224 


Val 


Pro 


Leu 


Arg 


Val 


Arg 


Ser 


Ser Tyr Ser 


Asn 


Asp 


Pro 


Gly Thr Leu 


240 


He 


Ala 


Gly 


Ser 


Met 


Glu 


Asp 


He Pro Val 


Glu 


Glu 


Ala 


Val Leu Thr 


256 


Gly 


Val 


Ala 


Thr 


Asp 


Lys 


Ser 


Glu Ala Lys 


Val 


Thr 


Val 


Leu Gly lie 


272 


Ser 


Asp 


Lys 


Pro 


Gly 


Glu 


Ala 


Ala Lys Val 


Phe 


Arg 


Ala 


Leu Ala Asp 


288 


Ala 


Glu 


He 


Asn 


He 


Asp 


Met 


Val Leu Gin 


Asn 


Val 


Ser 


Ser Val Glu 


304 


Asp 


Gly 


Thr 


Thr 


Asp 


He 


Thr 


Phe Thr Cys 


Pro 


Arg 


Ala 


Asp Gly Arg 


320 
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Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
Arg Asp Val Asn Val Asn He Glu Leu lie Ser Thr Ser Glu lie Arg 
He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
Ala Gly Thr Gly Arg 



SJFIJO^ : 421 



336 
352 
368 
384 
400 
416 
421 



: a J!*' 0tJ$W A^;JjA(Corynebacterium glutami 

cum) 

tt* : AJ3463 



K 

Met Ala 
Glu Arg 
Gly Asn 
Glu Leu 
Glu Met 
Val Ala 
Gly Ser 
lie Val 
Lys lie 
Asp Val 
Leu Ala 
Asp Gly 
Leu Glu 
Ser Lys 
Val Pro 
He Ala 
Gly Val 
Ser Asp 
Ala Glu 
Asp Gly 
Arg Ala 
Asn Val 
Gly Met 
Arg Asp 
lie Ser 
Leu His 
Ala Gly 



Leu Val 
He Arg 
Asp Val 
Leu Glu 
Asp Met 
Met Ala 
Gin Ala 
Asp Val 
Cys He 
Thr Thr 
Ala Ala 
Val Tyr 
Lys Leu 
lie Leu 
Leu Arg 
Gly Ser 
Ala Thr 
Lys Pro 
lie Asn 
Thr Thr 
Met Glu 
Leu Tyr 
Lys Ser 
Val Asn 
Val Leu 
Glu Gin 
Thr Gly 



Val Gin 
Asn Val 
Val Val 
Leu Ala 
Leu Leu 
He Glu 
Gly Val 
Thr Pro 
Val Ala 
Leu Gly 
Leu Asn 
Thr Ala 
Ser Phe 
Val Leu 
Val Arg 
Met Glu 
Asp Lys 
Gly Glu 
He Asp 
Asp lie 
lie Leu 
Asp Asp 
His Pro 
Val Asn 
He Arg 
Phe Gin 
Arg 



Lys Tyr 
Ala Glu 
Val Cys 
Ala Ala 
Thr Ala 
Ser Leu 
Leu Thr 
Gly Arg 
Gly Phe 
Arg Gly 
Ala Asp 
Asp Pro 
Glu Glu 
Arg Ser 
Ser Ser 
Asp He 
Ser Glu 
Thr Ala 
Met Val 
Thr Phe 
Lys Lys 
Gin Val 
Gly Val 
He Glu 
Glu Asp 
Leu Gly 



Gly Gly 
Arg He 
Ser Ala 
Val Asn 
Gly Glu 
Gly Ala 
Thr Glu 
Val Arg 
Gin Gly 
Gly Ser 
Val Cys 
Arg He 
Met Leu 
Val Glu 
Tyr Ser 
Pro Val 
Ala Lys 
Lys Val 
Leu Gin 
Thr Cys 
Leu Gin 
Gly Lys 
Thr Ala 
Leu lie 
Asp Leu 
Gly Glu 



Ser Ser 
Val Ala 
Met Gly 
Pro Val 
Arg He 
Glu Ala 
Arg His 
Glu Ala 
Val Asn 
Asp Thr 
Glu lie 
Val Pro 
Glu Leu 
TyT Ala 
Asn Asp 
Glu Glu 
Val Thr 
Phe Arg 
Asn Val 
Pro Arg 
Val Gin 
Val Ser 
Glu Phe 
Ser Thr 
Asp Ala 
Asp Glu 



Leu Glu 
Thr Lys 
Asp Thr 
Pro Pro 
Ser Asn 
Gin Ser 
Gly Asn 
Leu Asp 
Lys Glu 
Thr Ala 
Tyr Ser 
Asn Ala 
Ala Ala 
Arg Ala 
Pro Gly 
Ala Val 
Val Leu 
Ala Leu 
Ser Ser 
Ala Asp 
Gly Asn 
Leu Val 
Met Glu 
Ser Glu 
Ala Ala 
Ala Val 



Ser Ala 
Lys Ala 
Thr Asp 
Ala Arg 
Ala Leu 
Phe Thr 
Ala Arg 
Glu Gly 
Thr Arg 
Val Ala 
Asp Val 
Gin Lys 
Val Gly 
Phe Asn 
Thr Leu 
Leu Thr 
Gly He 
Ala Asp 
Val Glu 
Gly Arg 
Trp Thr 
Gly Ala 
Ala Leu 
He Arg 
Arg Ala 
Val Tyr 



16 
32 
48 
64 
80 
96 
112 
128 
144 
160 
176 
192 
208 
224 
240 
256 
272 
288 
304 
320 
336 
352 
368 
384 
400 
416 
421 



S.F\(DM£ : 172 



9fWk* 9* ^>J&MCorynebacterium glutami 
cum) 

flbfc : ATCC13869 



K 

saw 



Me 


t 


G 1 u 


G 1 u 


A I a 


Va 1 


Leu 


Thr 


G 1 


y V a 


1 A 1 


a 


Th r 


Asp 


Lys 


Ser 


G I u 


A 1 a 




1 6 


Ly 


s 


Va 1 


Th r 


Va 1 


Leu 


G 1 y 


I 1 e 


S e 


r As 


P Ly 


s 


P r o 


G 1 y 


G 1 u 


A 1 a 


A 1 a 


Lys 




3 2 
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Va 1 
1 1 e 
G 1 n 
Th r 
C y s 
Me t 
G 1 n 
Leu 
L y s 
L y s 
A 1 a 
Va 1 
I 1 e 
Va 1 
Leu 
G 1 u 
G 1 u 
Th r 



Ph e 
A s n 
A s n 
Th r 
Pro 
G 1 u 
Va 1 
Ty r 
Va 1 
Ser 
G 1 u 
A s n 
Ser 
Leu 
Asp 
G 1 n 
Asp 
G 1 y 



A r g 
1 1 e 
Va 1 
Asp 
A r g 
I 1 e 
G 1 n 
Asp 
Ser 
H i s 
P h e 
Va 1 
Th r 
I 1 e 
A 1 a 
P h e 
G 1 u 
A r g 



A 1 a 
Asp 
Ser 
I 1 e 
A 1 a 
Leu 
G 1 y 
Asp 
Leu 
Pro 
Me t 
A s n 
Ser 
Arg 
A 1 a 
G 1 n 
A 1 a 



Leu 
Me t 
Ser 
Th r 
Asp 
L y s 
A s n 
G 1 n 
Va 1 
G 1 y 
G 1 u 
I 1 e 
G 1 u 
G 1 u 
A 1 a 
Leu 
Va I 



A 1 a 
Va 1 
Va 1 
Ph e 
G 1 y 
L y s 
Tr p 
Va 1 
G 1 y 
Va 1 
A 1 a 
G 1 u 
I 1 e 
Asp 
Arg 
G 1 y 
Va 1 



Asp 
Leu 
G I u 
Th r 
Arg 
Leu 
Th r 
G I y 
A 1 a 
Th r 
Leu 
Leu 
Arg 
Asp 
A 1 a 
G 1 y 
Ty r 



Ala G 1 

4 8 
Asp G 1 

6 4 
Arg A I 

8 0 

A s n V a 

9 6 

G 1 y Me 

1 1 2 
Arg As 

12 8 
lie S e 

14 4 
Leu Hi 

1 6 0 
Ala G 1 

17 2 



e?'J#-S- : 6 
E?'JtO££ : 172 

ga^j<^M : T \ ; I 



: *fJ0W'*£$*A(Corynebacteriuin glutami 

cum) 

: AJ3463 



Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 



Ser Glu Ala 


16 


Thr Ala Lys 


32 


Met Val Leu 


48 


Thr Phe Thr 


64 


Lys Lys Leu 


80 


Gin Val Gly 


96 


Gly Val Thr 


112 


He Glu Leu 


128 


Glu Asp Asp 


144 


Leu Gly Gly 


160 




172 



&&m% : 7 
6£^J£>S£ : 1643 

®M<OWM : genomic DNA 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGC 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 

Met Ala Leu Val Val Gin 
1 5 
AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG GAA CGC ATT AGA AAC GTC 



: a 5 V *f9$M***;#A(Corynebacterium glutami 

cum) 

flfcfc : ATCC1 3869 
WMO%f®L :mat peptide 
#ftttB : 217. . 1482 



60 
120 
180 
234 



282 



-14- 



Lys Tyr Gly Gly Ser 
10 

GCT GAA CGG ATC GTT 
Ala Glu Arg He Val 
25 

GTC TGC TCC GCA ATG 
Val Cys Ser Ala Mot 
40 

GCG GCA GTG AAT CCC 
Ala Ala Val Asn Pro 
55 

ACT GCT GGT GAG CGT 
Thr Ala Gly Glu Arg 
75 

TCC CTT GGC GCA GAA 
Ser Leu Gly Ala Glu 
90 

CTC ACC ACC GAG CGC 
Leu Thr Thr Glu Arg 
105 

GGT CGT GTG CGT GAA 
Gly Arg Val Arg Glu 
120 

GGT TTT CAG GGT GTT 
Gly Phe Gin Gly Val 
135 

CGT GGT GGT TCT GAC 
Arg Gly Gly Ser Asp 
155 

GCT GAT GTG TGT GAG 
Ala Asp Val Cys Glu 
170 

GAC CCG CGC ATC GTT 
Asp Pro Arg He Val 
185 

GAA GAA ATG CTG GAA 
Glu Glu Met Leu Glu 
200 

CGC AGT GTT GAA TAC 
Arg Ser Val Glu Tyr 
215 

TCG TCT TAT AGT AAT 
Ser Ser Tyr Ser Asn 
235 

GAT ATT CCT GTG GAA 
Asp lie Pro Val Glu 
250 

TCC GAA GCC AAA GTA 
Ser Glu Ala Lys Val 
265 



Ser Leu Glu Ser Ala Glu Arg lie Arg Asn Val 

15 20 
GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 330 
Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 

30 35 
GGA GAC ACC ACG GAT GAA CTT CTA GAA CTT GCA 378 
Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu Ala 

45 50 
GTT CCG CCA GCT CGT GAA ATG GAT ATG CTC CTG 426 
Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
60 65 70 

ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
He Ser Asn Ala Leu Val Ala Met Ala He Glu 

80 85 
GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

95 100 
CAC GGA AAC GCA CGC ATT GTT GAC GTC ACA CCG 570 
His Gly Asn Ala Arg He Val Asp Val Thr Pro 

110 115 
GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Ala Leu Asp Glu Gly Lys He Cys He Val Ala 

125 130 
AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
140 145 150 

ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

160 165 
ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
He Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

175 180 
CCT AAT GCA CAG AAG CTG GAA AAG CTC AGC TTC 810 
Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 

190 195 
CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Leu Ala Ala Val Gly Ser Lys He Leu Val Leu 

205 210 
GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
220 225 230 

GAT CCC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Asp Pro Gly Thr Leu He Ala Gly Ser Met Glu 

240 245 
GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG 1002 
Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

255 260 
ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu 
270 275 



-15- 



gSJiJ#^ : 8 

: 1643 

&&\<Dffl$ : genomic DNA 



GCT GCC AAG GTT TTC CGT GCG TTG CCT GAT GCA GAA ATC AAC ATT GAC 1098 
Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie 
295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG 1194 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGC ACC AAT GTG CTT TAC GAC GAC 1242 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 1290 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 1338 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 1386 
He Glu Leu lie Ser Thr Ser Glu He Arg lie Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 1434 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 1482 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 1542 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTCTTCGTT 1602 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 1643 

: *f5?W ^;iA(Corynebacterium glutami 

cum) 

Hc£ : AJ3463 
E#l£>4£#[ : mat peptide 
#&&S : 217.. 1482 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 

Met Ala Leu Val Val Gin 
1 5 
AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG GAA CGC ATT AGA AAC GTC 
Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg He Arg Asn Val 

10 15 20 

GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 
Ala Glu Arg He Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 
25 30 35 



60 
120 
180 
234 



282 



330 



-16- 



GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 

55 
ACT GCT 
Thr Ala 

TCC CTT 
Ser Leu 

CTC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
GGT TTT 
Gly Phe 
135 

CGT GGT 
Arg Gly 

GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC ACT 
Arg Ser 
215 

TCG TCT 
Ser Ser 

GAT ATT 
Asp He 

TCC GAA 
Ser Glu 

ACT GCC 
Thr Ala 
280 
ATG GTT 
Met Val 



TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGC GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 

GTG TGT 
Val Cys 
170 
CGC ATC 
Arg He 
185 

ATG CTG 
Met Leu 

GTT GAA 
Val Glu 

TAT ACT 
Tyr Ser 

CCT GTG 
Pro Val 
250 
GCC AAA 
Ala Lys 
265 

AAG GTT 
Lys Val 

CTG CAG 
Leu Gin 



ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 

75 
GAA GCT 
Glu Ala 

CGC CAC 
Arg His 

GAA GCA 
Glu Ala 

GTT AAT 
Val Asn 
140 
GAC ACC 
Asp Thr 
155 

GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 

AAC GTC 
Asn Val 



GAC ACC 
Asp Thr 
45 
CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAA GAA 
Lys Glu 

ACT GCA 
Thr Ala 

TAC TCG 
Tyr Ser 

AAT GCA 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 



ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACT 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 

GTT GCG 
Val Ala 
160 
GAC GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 



GAA CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 

65 
GTC GCC 
Val Ala 

GGC TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys He 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGT 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



CTA GAA CTT GCA 
Leu Glu Leu Ala 



GCT GAT GCA GAA 
Ala Asp Ala Glu 
290 

GTG GAA GAC GGC 
Val Glu Asp Gly 



GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAC GTC 
Asp Val 
115 

TGC ATT 
Cys lie 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAT 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
He Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
He Asn 



CTC CTG 
Leu Leu 
70 

ATT GAG 
He Glu 
85 

GGT GTG 
Gly Val 

ACA CCG 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 

Leu Gly 
150 

TTG AAC 

Leu Asn 
165 

ACC GCT 

Thr Ala 

AGC TTC 
Ser Phe 

GTG CTG 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

ATT GAC 
He Asp 



ACC ACC GAC ATC 
Thr Thr Asp lie 



378 



426 



474 



522 



570 



618 



666 



714 



762 



810 



858 



906 



954 



1002 



1050 



1098 



1146 



-17- 



: 9 

m?\l<D&£ : 1643 

mm<om : mm 
mm 



295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC CCA CGC CGT GCG ATG GAG ATC TTG 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GCT GCT GGC ATG AAG TCT CAC CCA 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 
lie Glu Leu lie Ser Thr Ser Glu He Arg He Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CCT GCA TTG CAT GAG CAG TTC CAG 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 
TCTTTCCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 

%M%x : 2r5!H ¥ /^JMCorynebacterium glutami 
cum) 

4&£ : ATCC13869 
9B#l£>#M& : mat peptide 
: 964. . 1482 



1194 



1242 



1290 



1338 



1386 



1434 



1482 



1542 
1602 
1643 



genomic DNA 



sm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
CATCCGC T A AAG C C C C A GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
ACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
AAGGTGG CCCTGGTCGT ACAGAAATAT 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
AG AA ACG TCGCTGAACG GATCGTTGCC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
TGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
GTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG C TGG TG AG CG TATTTCTAAC 
CTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 



AAA 
6 0 
ACG 
1 2 0 
GAC 

1 8 0 
ACA 

2 4 0 
ATT 

3 0 0 
GTC 

3 6 0 
CCC 

4 2 0 
GCT 
4 8 0 
CAG 
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GCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGT 

CGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTC AGGGT GTT 

AATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTT 

GCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTG 

TATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC G A A 

GAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TAC 

GCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACT 

TTGATTG CCGGCTCTAT GGAGGATATT 960 

CCT GTG G A A G A A GCA GTC CTT ACC GGT 

GTC GCA ACC GAC A AG TCC G A A 1008 





Me 


t G 1 


u G I 


u A 1 


a Va 


I L e 


u Th 


r G 1 y 


Va 


1 A 1 


a Th 
1 


r As 


p Ly 


s S e 


r G 1 
5 


u 






1 0 








1 


5 




GCC 


AAA 


GTA 


ACC 


GTT 


CTG 


GGT 


ATT 


TCC 


GAT 


AAG 


CCA 


GGC 


GAG 


GCT 


GCC 




10 5 6 


A 1 a 


L y s 


Va 1 


Th r 


Va 1 


Leu 


G 1 y 


I I e 


S e r 


Asp 


L y s 


P r o 


G 1 y 


G 1 u 
2 0 


A 1 a 


A I a 






2 5 










3 0 








A AG 


GTT 


TTC 


CGT 


GCG 


TTG 


GCT 


GAT 


GCA 


G A A 


ATC 


AAC 


ATT 


GAC 


ATG 


GTT 




110 4 


Ly s 


Va I 


Ph e 


Ar g 


A 1 a 


Leu 


A 1 a 


Asp 


A 1 a 


G 1 u 


1 ! e 


A s n 


I 1 e 
3 5 


Asp 
4 5 


Me t 


Va I 




4 0 


CTG 


CAG 


AAC 


GTC 


TCC 


TCT 


GTG 


G A A 


GAC 


GGC 


ACC 


ACC 


GAC 


ATC 


ACG 


TTC 




115 2 


Leu 


G 1 n 


A s n 


V a 1 


S e r 


S e r 


Va 1 


G 1 u 


Asp 


G 1 y 


Th r 


Th r 
5 0 


Asp 
6 0 


1 1 e 


Th r 


Ph e 


5 5 




ACC 


TGC 


CCT 


CGC 


GCT 


GAC 


GGA 


CGC 


CGT 


GCG 


ATG 


GAG 


ATC 


TTG 


AAG 


AAG 




12 0 0 


Th r 


Cy s 


Pro 


Ar g 


A 1 a 


Asp 


G 1 y 


Ar g 


Ar g 


A 1 a 


Me t 
6 5 


G 1 u 
7 5 


] 1 e 


Leu 


L y s 


L y s 
7 0 






CTT 


CAG 


GTT 


CAG 


GGC 


AAC 


TGG 


ACC 


AAT 


GTG 


CTT 


TAC 


GAC 


GAC 


CAG 


GTC 




12 4 8 


Leu 


G 1 n 


Va 1 


G 1 n 


G 1 y 


A s n 


Trp 


Th r 


A s n 


V a 1 


Leu 


Ty r 


Asp 


Asp 


G 1 n 


Va 1 







8 0 8 5 
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9 0 










9 5 






GG C 


AAA 


GTC 


TCC 


CTC 


GTG 


GGT 


GCT 


GGC 


AT G 


AAG 


TCT 


CAC 


CCA 


GG T 


GTT 




12 9 6 


G I y 


L y s 


Va 1 


Ser 


Leu 


Va 1 


G 1 y 


A 1 a 


G 1 y 


Me t 


L y s 


S e r 


H i s 


Pro 


G 1 y 


V a 1 














10 0 










10 5 










1 1 0 








ACC 


GCA 


GAG 


TTC 


ATG 


GAA 


GCT 


CTG 


CGC 


GAT 


GTC 


AAC 


GTG 


AAC 


AT C 


GAA 




134 4 


Th r 


A 1 a 


G 1 u 


P h e 


Me t 


G 1 u 


A 1 a 


Leu 


A r g 


Asp 


V a 1 


A s n 


V a 1 


A s n 


I 1 e 


G I u 












115 










12 0 










12 5 










TTG 


ATT 


TCC 


ACC 


TCT 


GAG 


AT C 


CGC 


ATT 


TCC 


GTG 


CTG 


AT C 


CGT 


GAA 


GAT 




13 9 2 


Leu 


I 1 e 


Ser 


Th r 


Ser 


G 1 u 


1 1 e 


A r g 


I 1 e 


S e r 


Va 1 


Leu 


I 1 e 


A r g 


G 1 u 


Asp 










1 3 0 










1 3 5 










14 0 












GAT 


CTG 


GAT 


GCT 


GCT 


GCA 


CGT 


GCA 


TTG 


CAT 


GAG 


CAG 


TTC 


CAG 


CTG 


GGC 




14 4 0 


Asp 


Leu 


Asp 


A 1 a 


A 1 a 


A 1 a 


A r g 


A I a 


Leu 


H i s 


G 1 u 


G I n 


Ph e 


G 1 n 


Leu 


G I y 








1 4 5 










1 5 0 










1 5 5 














GGC 


GAA 


GAC 


GAA 


GCC 


GTC 


GTT 


TAT 


GCA 


GG C 


ACC 


GGA 


CGC 


T AAAGTTTT AA 




14 9 0 


G 1 y 


G 1 u 


Asp 


G 1 u 


A 1 a 


Va 1 


Va 1 


Ty r 


A 1 a 


G 1 y 


Th r 


G 1 y 


A r g 












16 0 










1 6 5 









AG G A 
G TTG 
GTTA 
CCAG 
TCCC 

em#* : io 

&W<D&£ : 1643 

&m<om : mm 

&P\<Dffig : genomic DNA 



17 0 17 2 

GTAGTT TTACAATGAC CACCATCGCA GTT 
GTG CAACCGGCCA GGTCGGCC AG 1550 
TGCGCA CCCTTTTGGA AGAGCGCAAT TTC 
CTG ACACTGTTCG TTTCTTTGCT 1610 
CGCGTT CCGCAGGCCG TAAGATTGAA TTC 

16 4 3 

*&fa%x : 9fWk 4' **;j&A(Corynebacterium glutami 
cum) 

: AJ3463 
l£#ltf>43MSfe : mat peptide 
: 964. . 1482 



mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 

GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 
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mm* : 11 

mW&£ : 1263 



ACCAAGAAGG CTGGAAATGA TGTCCTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 
GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 
GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 
(XT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG TCC GAA 
Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu 
15 10 15 

GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG ACT GCC 
Ala Lys Val Thr Val Leu Gly lie Ser Asp Lys Pro Gly Glu Thr Ala 

20 25 30 

AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC ATG GTT 
Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He Asp Met Val 

35 40 45 

CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC ACG TTC 
Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie Thr Phe 

50 55 60 

ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG AAG AAG 
Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys 

65 70 75 

CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC CAG GTC 
Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val 
80 85 90 95 

GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA GGT GTT 
Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val 

100 105 110 

ACC CCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC ATC GAA 
Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn He Glu 

115 120 125 

TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT GAA GAT 
Leu He Ser Thr Ser Glu lie Arg lie Ser Val Leu He Arg Glu Asp 

130 135 140 

GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG CTG GGC 
Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly 

145 150 155 

GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAAAGTTTTAA 
Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
160 165 170 172 

AGGAGTAGTT TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT 
TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 

&&\<DffiM : genomic DNA 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1490 



1550 
1610 
1643 
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: 3lf^* ^f!^ 9' ^;*A(Corynebacterium glutami 



cum) 

: ATCC 13869 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 

AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATGATGTCGT GGTTGTCTGC 120 

TCCGCAATGG GAGACACCAC GGATGAACTT CTAGAACTTG CAGCGGCAGT GAATCCCGTT 180 

CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 

GTCGCCATGG CTATTGAGTC CCTTGGCGCA GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 300 

GGTGTGCTCA CCACCGAGCG CCACGGAAAC CCACGCATTG TTGACGTCAC ACCGGGTCGT 360 

GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTTCA CGGTGTTAAT 420 

AAAGAAACCC GCGATGTCAC CACGTTGGGT CGTGGTGGTT CTGACACCAC TGCAGTTGCG 480 

TTGGCAGCTG CTTTGAACGC TGATGTGTGT GAGATTTACT CGGACGTTGA CGGTGTGTAT 540 

ACCGCTGACC CGCGCATCGT TCCTAATGCA CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 

ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TGCGCAGTGT TGAATACGCT 660 

CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GTAATGATCC CGGCACTTTG 720 

ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 

GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGGCTGCC 840 

AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 

TCCTCTGTGG AAGACGGCAC CACCGACATC ACGTTCACCT GCCCTCGCGC TGACGGACGC 960 

CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 

GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT 1080 

ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 

TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 

TTGCATGAGC AGTTCCAGCT GGCCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 

CGC 1263 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 

AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATGATGTCGT GGTTGTCTGC 120 

TCCGCAATGG GAGACACCAC GGATGAACTT CTAGAACTTG CAGCGGCAGT GAATCCCGTT 180 

CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 

GTCGCCATGG CTATTGAGTC CCTTGGCGCA GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 300 

GGTGTGCTCA CCACCGAGCG CCACGGAAAC GCACGCATTG TTGACGTCAC ACCGGGTCGT 360 

GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTTCA CGGTGTTAAT 420 

AAAGAAACCC GCGATGTCAC CACGTTGGGT CGTGGTGGTT CTGACACCAC TGCAGTTGCG 480 

TTGGCAGCTG CTTTGAACGC TGATGTGTGT GAGATTTACT CGGACGTTGA CGGTGTGTAT 540 

ACCGCTGACC CGCGCATCGT TCCTAATGCA CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 

ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TGCGCAGTGT TGAATACGCT 660 

CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GTAATGATCC CGGCACTTTG 720 

ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 



E?!l#-*§- : 12 
Sa?'J<OS£ : 1263 



SffltoWM : genomic DNA 

mm 

: 9' ^;M(Corynebacterium glutami 

cum) 

tfc£ : AJ3463 
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GACAACTCCG 
AAGGTTTTCC 
TCCTCTGTCG 
CGTGCGATGG 
GACGACCAGG 
ACCGCAGAGT 
TCTGAGATCC 
TTGCATGAGC 
CGC 



AAGCCAAAGT 
GTGCGTTGGC 
AAGACGGCAC 
AGATCTTGAA 
TCGGCAAAGT 
TCATGGAAGC 
GCATTTCCGT 
AGTTCCAGCT 



AACCGTTCTG 
TGATGCAGAA 
CACCGACATC 
GAAGCTTCAG 
CTCCCTCGTG 
TCTGCGCGAT 
GCTGATCCGT 
GGGCGGCGAA 



GGTATTTCCG 
ATCAACATTG 
ACGTTCACa 
GTTCAGGGCA 
GGTGCTGGCA 
GTCAACGTGA 
GAAGATGATC 
GAOGAAGCCG 



ATAAGCCAGG 
ACATGGTTCT 
GCCCTCGCGC 
ACTGGACCAA 
TGAAGTCTCA 
ACATCGAATT 
TGGATGCTGC 
TCGTTTATGC 



CGAGACTGCC 
GCAGAACGTC 
TGACGGACGC 
TGTGCTTTAC 
CCCAGGTGTT 
GATTTCCACC 
TGCACGTGCA 
AGGCACCGGA 



mm^ : 13 

&n<D&£ : 516 

mwm : mm 
h^av?- : hum* 



&&\<Dmm : genomic DNA 



GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 



CAGTCCTTAC CGGTGTCGCA 
CCGATAAGCC AGGCGAGGCT 
TTGACATGGT TCTGCAGAAC 
CCTGCCCTCG CGCTGACGGA 
GCAACTGGAC CAATGTGCTT 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1263 



£#J;fe : 3?^*?f!9A £>?;*A(Corynebacterium glutami 
cum) 

: ATCC 13869 

ACCGACAAGT CCGAAGCCAA AGTAACCGTT 60 

GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 120 

GTCTCCTCTG TGGAAGACGG CACCACCGAC 180 

CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 240 

TACGACGACC AGGTCGGCAA AGTCTCCCTC 300 



GTGGGTGCTC CCATGAAGTC 
GATGTCAACG TGAACATCGA 
CGTGAAGATG ATCTGGATGC 
GAAGACGAAG CCGTCGTTTA 



: 14 

mm&Z : 516 

mwm : mm 



TCACCCAGGT GTTACCGCAG AGTTCATGGA AGCTCTGCGC 360 
ATTGATTTCC ACCTCTGAGA TCCGCATTTC CGTGCTGATC 420 
TGCTGCACGT GCATTGCATG AGCAGTTCCA GCTGGGCGGC 480 
TGCAGGCACC GGACGC 516 
: genomic DNA 

EM 

: 3j^*^fJ$A £'/l^;jfrA(CorynebacteriujD glutami 

cum) 

W% : AJ3463 



lEUW S- : 15 
m*l<D&£ : 23 

Bm<ow. : mm 



SB?»^ : 16 
mn<D&£ :21 

mwm : mm 



mm 

GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 
GTGGGTGCTC 
GATGTCAACG 
CGTGAAGATG 
GAAGACGAAG 



CAGTCCTTAC 
CCGATAAGCC 
TTGACATGGT 
CCTGCCCTCG 
GCAACTGGAC 
GCATGAAGTC 
TGAACATCGA 
ATCTGGATGC 
CCGTCGTTTA 



CGGTGTCGCA 
AGGCGAGACT 
TCTGCAGAAC 
CGCTGACGGA 
CAATGTGCTT 
TCACCCAGGT 
ATTGATTTCC 
TGCTGCACGT 
TGCAGGCACC 



ACCGACAAGT CCGAAGCCAA 
GCCAAGGTTT TCCGTGCGTT 
GTCTCCTCTG TGGAAGACGG 
CGCCGTGCGA TGGAGATCTT 
TACGACGACC AGGTCGGCAA 
GTTACCGCAG AGTTCATGGA 
ACCTCTGAGA TCCGCATTTC 
GCATTGCATG AGCAGTTCCA 
GGACGC 

m<o& : 



AGTAACCGTT 
GGCTGATGCA 
CACCACCGAC 
GAAGAAGCTT 
AGTCTCCCTC 
AGCTCTGCGC 
CGTGCTGATC 
GCTGGGCGGC 



DNA 



mm 

TCGCGAAGTA 



GCACCTGTCA CTT 

&$mwm : DNA 



60 
120 
180 
240 
300 
360 
420 
480 
516 



2 3 
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mm 

ACGGAATTCA ATCTTACGGC C 



mm 

GCCAGGCGAG CGTGCCAAGG TTT 



mm 

GCCAGGCGAG GATGCCAAGG TTT 



mm 

GCCAGGCGAG TGTGCCAAGG TTT 



mm 

GCCAGGCGAG TTTGCCAAGG TTT 



mm 

GCCAGGCGAG CCTGCCAAGG TTT 



21 



m$m-% : n 
mm<7>%£ : 23 
mm<om : mm 



m$m-% : is 

mW&Z : 23 

§m<om : mm 



m?m% : 19 

mm<D&£ : 23 

aaw<o«H : mm 



m$m-% : 20 

Um<D$:£ : 23 



m$m% : 21 

£?IJ<Z>^£ : 23 

mm^m : mm 



mpm-% : 22 

mm<D&£ : 23 

mm<nm *. mm 



m$m-% : 2 3 

e*U<0fi3 : 23 

mm^m : 

GCCAGGCGAG TATGCCAAGG TTT 

mmm^ 24 
mm<n&& : 23 
sb^j^m : mm 

mm 

GCCAGGCGAG GTTGCCAAGG TTT 

imi] Bltt, *£#<fc!3PCRlCT*tfI£;ft*:AK 
5&^Brfi-<fc»>p399AKY. P 399AKY. JEKBrevi. -ori£© 
A LTp399AKYB, p399AK9B£fi?&-r ZffimZB L7c 
"Cfo £ o p 399AK9Bttp399AKYB t ~ &m<DM V fcf&l* 



mm<Dmm : dna 



ifi^JOS^ : DNA 



EJ1J(DS^ : DNA 



mmowm : £*f# DNA 



:: -*JR 
BB^JO®^ : DNA 
GCCAGGCGAG TCTGCCAAGG TTT 



ffi^J^S^i : ^Sfe DNA 



23 



23 



23 



23 



23 



2 3 



23 



Wo* : -*« 

£*ljtf>«8 : DNA 

23 

[13 2] IS2tt»iS!t**l! (Thr) AK^'J^y, 
[&3] 0 3 l^^io J; t/^^ 8 @0 A K coy 
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im4] m4tm£.mis£xj&Rm8ma>AK<Dxu* 
mi] 



[@6] H6tt»±a*5«tt«E«M8a©AKO«Scft 
Lfc. 

[i6] 




t BamHI JSnleer /i gat ion 

SamHI digestion I 




Bam HI digestion 



[H3] 



120 



100 -u 




'J y>(mM) 
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IM2] 




14] 




20 30 

(HI 5] 




Thr 
Pro 
Cys 
Ser 
Vat 
Arg 
Tyr 
Phe 



10 20 30 40 50 

■J » + *U;t- > (&mM) 



60 



(51)Int.CL s 
C 1 2R 

(C 1 2N 
C 1 2R 

(C 1 2N 
C 1 2R 



1:13) 
15/54 
1:15) 
9/12 
1:15) 



F I 
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